ABSTRACT purpose. To evaluate outcome of percutaneous tension band wiring for transverse fractures of the patella. Methods. 16 men and 7 women aged 27 to 65 (mean, 40) years underwent percutaneous tension band wiring for transverse fractures of the patella with a displacement of >3 mm. Pain, operating time, mobility, functional score, and complications were evaluated. results. 20 patients underwent successful percutaneous tension band wiring. The remaining 3 patients in whom closed reduction failed underwent open reduction and tension band wiring. The mean operating time was 46 (range, 28-62) minutes. The mean follow-up period was 20 (range, 15-30) months. At the latest follow-up, all patients had regained full extension. The objective score was excellent in 20 patients and good in 3, whereas the subjective score was excellent in 17, good in 5, and fair in one. All patients had radiological union at week 8. One 2012;20(2):166-9 patient had patellofemoral arthritis (secondary to a postoperative articular step). Two patients developed superficial infections, which resolved after antibiotic therapy. Mean thigh muscle wasting was 0.7 (range, 0.4-1) cm. Three patients encountered hardware problems (impingement/irritation of the skin over the knee) necessitating implant removal. conclusion. Percutaneous tension band wiring is a viable option for transverse fractures of the patella.
introduction
Patellar fractures account for approximately 1% of all fractures. 1, 2 Most are transverse fractures involving the middle third of the patella in patients aged 20 to 50 years, 3 and affect almost twice as many men as women. 4 Tension band wiring is considered the treatment of choice, but it is performed through a large incision, making it at higher risk of postoperative complications and prolonged rehabilitation.
Percutaneous, arthroscopic techniques result in fewer complications but are technically demanding. We evaluated the outcome of percutaneous tension band wiring for transverse fractures of the patella in terms of pain, operating time, mobility, functional score, and complications.
Materials and Methods
This study was approved by our institutional review board, and written informed consent was obtained from each patient. Between 2007 and 2008, 16 men and 7 women aged 27 to 65 (mean, 40) years underwent percutaneous tension band wiring for transverse fractures of the patella with a displacement of >3 mm. The mode of injury included a simple fall on a flexed knee (n=20) and road traffic accidents (n=3). All patients had extensor lag. 14 patients injured the right knee. 17 patients were operated within 5 days of injury. Patients with injuries >10 days earlier were excluded, as were those with open fractures, lifethreatening conditions, and previous knee surgery.
The patients were operated on in a supine position. After preparation and intravenous administration of chemoprophylaxis (cefazoline 1g), a thigh tourniquet was inflated. A stab incision was made at the superolateral border of the patella to reach the fracture site, and any haematoma was drained. The fractures were reduced percutaneously using a reduction clamp (Fig.) . Another small stab incision was made over the centre of the superior border of the patella to enable the fragments to be held by the reduction clamp. Good reduction was achieved despite technical difficulty. Reduction was checked under an image intensifier. Provided the articular congruence was considered satisfactory, the knee was placed in 40º flexion and 2 parallel 1.5-mm Kirschner wires were passed percutaneously through fracture fragments from a proximal-to-distal direction under image intensifier guidance. A wire was then placed using a wire passer with the knee in extension in a figure-of-8 fashion by introducing an 18-gauge stainless steel wire through the inferolateral portal of the patella toward its inferomedial portal (under the Kirschner wires). The wire was then reintroduced through the inferomedial portal diagonally towards the superolateral portal of the patella subcutaneously. 
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The other end of the wire was introduced through the inferolateral portal toward the superomedial portal under the skin and over the patella. This wire was reintroduced through the superomedial portal toward the superolateral portal under the Kirschner wires so as to meet the other end of the wire, and a knot was applied. The Kirschner wires were bent proximally and interiorised by distal traction until the hooks touched the bone surface. The Kirschner wires were then cut at their distal ends, with the knee in maximum flexion. The retinaculum was not repaired. The 4 portals were then closed. A Jones dressing was applied, and the tourniquet was deflated. Physiotherapy was allowed 12 hours after the surgery. Three doses of antibiotics (oral cefuroxime) were administered, and standard pain management was given. Active flexion and passive extension was started as tolerated. A knee immobiliser was given so that the patient could walk and bear weight as early as day 2.
Stitches were removed on day 14. Subjective (knee pain, stiffness, kneeling discomfort, and weakness) and objective scores4 were assessed at weeks 4, 8, and 12, and then 3 monthly thereafter. The scoring system was modified to include infection. Radiographs of the knee were obtained at weeks 4, 8, and 16, and then 6 monthly thereafter. Range of motion was measured using a goniometer. The quadriceps wasting was measured according to the girth of the thigh at the point of maximum bulk. Extensor power of the knee was assessed using the Medical Research Council grading. results 20 patients underwent successful percutaneous tension band wiring. The remaining 3 patients in whom closed reduction failed underwent open reduction and tension band wiring. The causes of failure were missed comminuted fractures (n=2) and small distal fragments (n=1). The mean operating time was 46 (range, 28-62) minutes. The mean followup period was 20 (range, 15-30) months. At the latest follow-up, all patients regained full extension. The objective score was excellent in 20 patients and good in 3, whereas the subjective score was excellent in 17, good in 5, and fair in one (who complained of irritation by hardware, knee stiffness, and kneeling discomfort). All patients had radiological union at week 8. One patient had patellofemoral arthritis (secondary to a postoperative articular step). Two patients developed superficial infections, which resolved after antibiotic therapy. Mean thigh muscle wasting was 0.7 (range, 0.4-1) cm. Three patients encountered hardware problems (impingement/irritation of the skin over the knee) necessitating implant removal.
discussion
Open reduction has been widely practiced for the treatment of patellar fractures. 1, 2, 4 Percutaneous tension band wiring for mildly displaced patellar fractures have also achieved excellent results. 6 In 107 patients with patellar fractures undergoing percutaneous suture, Arthroscopic-assisted fixation has achieved excellent results in patients with minor displaced patellar fractures. [8] [9] [10] [11] In a randomised controlled trial comparing percutaneous with open surgery in patients with major separation of patellar fragments (associated with disruption of the quadriceps mechanism), 12 percutaneous surgery required shorter operating time and achieved less pain and better knee function.
In percutaneous tension band wiring, the simple step of cutting and bending the Kirschner wire (also performed in the open technique) becomes a challenge. Burying the knot may be a difficult task. When satisfactory reduction cannot be achieved, resorting to open reduction may become necessary. Repair of the extensor mechanism provides stability for internal fixation, and repair of the retinaculum is recommended for patients who prefer early postoperative motion. 1 Nonetheless, retinacular repair is not a standard procedure for all minimally invasive surgeries, and none of our patients had any severe extensor lag despite having no retinacular repair.
Limitations of this study were the small number of patients and its non-comparative nature. Preoperative computed tomography was not used to rule out comminuted fractures of the patella, which are difficult to reduce percutaneously. Radiographs should have been carefully examined. Nonetheless, our findings showed that percutaneous tension band wiring is a viable option for transverse fractures of the patella.
